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precision by using several measurements instead of simple use of a single
baseline value. The number of distinct trajectories was determined by
patterns detectedwithin the datawith optimal model ﬁt statistics assessed
by BIC, and we required trajectory differences of 10%. We then examined
the association of various available risk factors with the JSW trajectory
groups using multivariable polytomous regression.
Results: A total of 3932 knees had 1 JSW reading; 3485 were from OAI
JSW reading projects that had tibial plateau-rim distance measurements
done; 2736 knees met all requirements for beam angle, ﬁlm quality, and
tibial plateau-rim distance parameters at 3 visits (312 were excluded for
having <3 visits), representing 1580 participants (60% female, 79% White,
mean age 65, mean BMI 30.3). Three distinct trajectories were identiﬁed,
with group 1 (16.7% of sample; 73% KL¼2 or 3) having the greatest JSW loss
annually (-0.25 mm/yr), while groups 2 (55.1% of sample; 70% KL¼2 or 3)
and 3 (28.2% of sample; 58% with KL¼2 or 3) had similar annual JSW loss
(-0.14 mm/yr and -0.12 mm/yr, respectively) (p<0.0001 for differences
among groups) (Figure). Fast JSW loss occurred in 23% of KL¼2 or 3 knees,
while the intermediate and slowest rates of JSW loss among KL¼2 or 3
knees were similar to that in non-OA knees (KL¼0 or 1). Female sex, older
age, obesity, and knee injury were associated with fastest rate of JSW loss
compared with the slowest decline group; female sex and older age were
the only factors associated with having an intermediate rate of JSW loss
compared with the slowest decline group (Table). Similar results were
obtained if knees were included regardless of tibial plateau-rim distance.
Conclusions: We identiﬁed 3 medial JSW trajectories representing
different rates of JSW loss, with the fastest being w0.25mm/yr, greater
than was noted in some knee OA trials. Approximately 23% of knees with
KL¼2 or 3 had a fast rate of JSW loss. Although a substantial proportion of
knees could not be used for analyses due to ﬁlm issues, results were similar
regardless of tibial plateau-rim distance. A number of risk factors were
associated with the fastest rate of medial JSW loss, including BMI, age,
gender and knee injury. Assessment of other risk factors and use of
a continuous measure such as JSW may provide additional ability to
identify persons at risk for fast joint-space loss.
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PREDICTION MODEL FOR KNEE OSTEOARTHRITIS INCLUDING CLINICAL,
GENETIC AND BIOCHEMICAL RISK FACTORS
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A.G. Uitterlinden 1,2, C.A. Janssens 1, J.B. van Meurs 1,2. 1 Erasmus Med. Ctr.,
Rotterdam, Netherlands; 2 The Netherlands Genomics Initiative-sponsored
Netherlands Consortium for Hlth.y Aging (NGI-NCHA), Rotterdam,
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Purpose: Identiﬁcation of subjects at high risk for knee osteoarthritis (OA)
is warranted for biochemical /pharmaceutical research and for prevention/
monitoring in the general practice. It is unknown if we are able to
distinguish persons who develop knee OA from those who remain free of
OA. The objective of this study was to create and compare different risk
prediction models including clinical, genetic and/or biochemical risk
factors, for knee OA in an elderly population and assess the discriminative
value of these models in 4 independent studies.
Methods: The prediction model was created in the Rotterdam Study-I (474
incident knee OA cases, 2154 controls of subjects aged 55 years and over)
including “questionnaire” and easily obtainable data (for example age,
gender, BMI, pain and general health), x-ray data (knee baseline KL score,
hand OA, hip OA) and genetic markers. The SNPs chosen to create a genetic
risk score are 9 SNPs which were found consistently associated to knee OA
in large-scale meta-analyses, including the GDF5, MCF2L and chr7q22 loci.
Univariate and multivariate regression models were applied to assess the
relationship between the risk factors and incident knee OA. Validation of
the model was done in RS-II.
Results: The multivariate analysis showed the strongest association(s)
with gender (OR 1.69), BMI (OR per sd increase 1.28), hand OA (OR 1.45),
knee pain (OR 1.62) and baseline KL score of 1 (OR 6.97). The area-under-
the-curve (AUC) is a measure of discrimination between cases and controls
with a range from 0.50 (tossing a coin) to 1.00 (perfect prediction). In RS-II
(external validation) the AUC for gender, age and BMI in prediction for
knee OAwas 0.59. Addition of the questionnaire variables or questionnaire
variables + genetic score did not change the AUC (AUCs of 0.61 for both
models). However, when adding the knee baseline KL score of 0 or 1 to the
model the AUC increased to 0.86 (full model). Similar results were
observed in the Rotterdam Study-I (internal validation). For uCTXII levels
similar results as for the genetic risk score were obtained in a subset of the
Rotterdam Study with AUCs of 0.63 (age, gender, BMI + questionnaire),
0.64 (age, gender, BMI, questionnaire, uCTXII) and 0.85 (full model) in RS-
II. Validation in Chingford, TwinsUK and the Osteoarthritis Initiative will
be assessed in the near future.
Conclusions:We showed that the baseline KL score for the knee is the best
predictor of future knee OA, next to age, gender and BMI, in an elderly
population. We would therefore recommend that radiologists report such
ﬁndings to general practioners, which is currently not done regularly.
“Questionnaire” variables, genetic markers, uCTXII levels and OA at other
joint sites do not addmuch predictive value to age, gender and BMI, at least
not in an elderly population.
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BODY MASS INDEX CHANGE AFTER KNEE REPLACEMENT IN THE
MULTICENTER OSTEOARTHRITIS STUDY COHORT
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Purpose: Individuals with painful knee OA who undergo knee replace-
ment (KR) are reported to have reduced pain and increased physical
activity that might allow for subsequent weight reduction. However,
a recent report of subjects who underwent a KR demonstrated a signiﬁcant
increase in body mass index (BMI) of approximately 1 kg/m2 over 2 years
following KR compared to a control group without knee pain, knee OA or
change in BMI over the same period. To further explore this question, we
conducted a matched longitudinal cohort study to examine the relation of
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Abstracts / Osteoarthritis and Cartilage 20 (2012) S54–S296S184KR to subsequent change in BMI comparing with persons with knee OA but
who did not undergo a KR.
Methods: We studied subjects enrolled in the NIH-funded Multicenter
Osteoarthritis Study (MOST), an observational study of persons aged 50 to
79 years with either symptomatic knee OA or at high risk of disease at
baseline. Participants were evaluated at baseline, 30 months and 60
months. For this analysis, we identiﬁed those persons who had a KR during
the ﬁrst 30 months of the MOST study but who did not have a subsequent
contralateral TKR at any time up to 60 months. Subjects with unilateral KR
at baseline and no new KR in the second knee were excluded. We also
eliminated subjects whoweremissing BMI information at 30months or 60
months. We matched cases to controls on age (as 5 year age categories),
sex, study center, race, the worst K/L grade at baseline (Kellgren/Lawrence
0-1, 2, >¼3; K/L), and the maximum of ﬁve Western Ontario McMaster
(WOMAC) knee pain questions at baseline (none, mild, moderate, severe/
extreme). We followed these two groups for BMI change from the 30
month to the 60 month visit of MOST. To determine if KR is associated with
BMI changewe performedmultiple linear regression adjusting for physical
activity level (measured by Physical Activity Scale for the Elderly; PASE)
and pain medication use at baseline.
Results: Seventy-four subjects met the criteria for cases and werematched
to controls on a one to one basis. At baseline, in both groups, mean agewas
64.2, 13.5% were African American, 90.5% had K/L>¼3, 47.3% had maximal
WOMAC pain score of “moderate” and 40.5% had maximal score of “severe
or extreme”. Baseline BMI in cases was 32.5 (6.0) and in controls was 32.8
(6.1); baseline educational level of “college or above” was 31.1% in cases
and 43.2% in controls. Mean change in BMI from 30 to 60months was -0.22
kg/m2 (-1.29, 0.85) in cases and 0.24 kg/m2 (-0.73, 1.21) in controls, with
a p-value for signiﬁcance of change of 0.35 after all adjusters were added.
Results were similar when the analysis was restricted to participants who
were obese at baseline.
Conclusions: Persons with knee OAwho had KR subsequently decreased BMI
slightly over 30 months while those who did not have KR increased slightly,
but the difference was not signiﬁcant. As the recovery time of KR can be 12
months, subjects post-KR may still be increasing strength and exercise time,
and additional BMI changes may happen over a longer period of time.
However, our ﬁndings at 30 months post-KR contradict earlier reports.
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FATIGUE IN OSTEOARTHRITIS: THE ROLE OF JOINT COUNT, JOINT PAIN
AND SLEEP PROBLEMS
E.M. Badley 1,2, M. Canizares 1. 1Univ. Hlth.Networks, Toronto, ON, Canada;
2Univ. of Toronto, Toronto, ON, Canada
Purpose: Fatigue is beginning to be recognized as an important symptom
in osteoarthritis (OA). However, little is known about the determinants of
reporting fatigue in this population. In this study we hypothesize that
fatigue is related to the number of joints affected (joint count), the
intensity of reported pain, and reported sleep problems (Figure below).
Methods: Data from the 2009 Survey on Living with Chronic Diseases in
Canada was used for analyses. This is a nationally representative survey of
4,565 Canadians age>20 years, who reported having been diagnosed with
arthritis by a health professional in the 2008 Canadian Community Health
Survey, a general health population survey. Respondents with self-repor-
ted OA (n¼1,750) were used for analyses. The survey collected data on:
frequency of fatigue (1¼always to 5¼never), intensity of fatigue and of
joint pain (0¼none to 10¼ as bad as it could be), sleep difﬁculties (a lot,
a little, not at all), sites of joint pain (up to 18 joint sites), other chronic
conditions, and personal characteristics (age, sex, education, income
obesity). For multivariate analysis the frequency of fatigue was dichoto-
mized as ‘at least sometimes’ vs. ‘rarely or never’. Sequential multivariate
log-Poison regression models, controlling for personal characteristics and
comorbidities were ﬁtted to investigate the relationship of joint count,
pain intensity, and sleep problems with reporting of fatigue at least
sometimes. Sensitivity analysis using multiple linear regression models for
intensity of fatigue were also carried out.
Results: Overall 16% of the population reported arthritis and 6% reported
OA. Most people with OA reported some level of fatigue (93.8%), and 78%
reported fatigue at least sometimes. Themean level of fatigue was 5.6 (95%
CI: 5.2-6.0). Women, obese individuals and those having comorbiditieswere more likely to report fatigue. The average joint count was 5.1 (95% CI:
4.9-5.3). A quarter of respondents reported difﬁculties with sleep ‘a lot’ and
38.4% ‘a little’. Fatigue was highly associated with joint count (p<0.0001),
pain intensity (p<0.0001), and sleep problems (p<0.001). Joint count was
in turn associated with pain intensity (p<0.0001), and sleep problems
(p<0.001). Pain intensity and sleep problems (p<0.0001) were also highly
associated supporting the need to consider the inter-relationships sug-
gested in the ﬁgure. The prevalence ratio (PR) for reporting fatigue from
a model adjusting only for personal characteristics was 1.09 (95%CI: 1.06-
1.13) for an increase of 2 joints affected. When joint pain was added to the
model the PR was still signiﬁcant but decreased by 67% (PR¼1.03 (95%CI:
1.01-1.04)) suggesting that the effect of joint count on fatigue was partially
mediated by joint pain. Additionally, when both joint pain and sleep
problems were considered in the model, joint count was still signiﬁcant
with a total decrease of 78% on its effect on fatigue (PR¼1.02 (95%CI:1.00-
1.03)), suggesting that both pain and sleep difﬁculties partiallymediate the
relationship between joint count and fatigue. Sensitivity analyses with
intensity of fatigue gave similar results.
Conclusions: Fatigue was reported by most people with OA. The number of
joints affected had a signiﬁcant impact on reporting fatigue over and above
the effect of joint pain andsleepproblems. Thehighmean joint count and the
strong relationships between joint count and fatigue, joint pain and sleep
problems suggest that more attention should be paid to the polyarticular
natureofOA. Theﬁndings furtherpoint to the importanceofpaying attention
to joint problems in individuals with OAwho are experiencing fatigue.
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Objective:Muscle weakness has been implicated as a modiﬁable factor in
people with hip osteoarthritis (OA). Although, studies have consistently
found reduced strength in arthritic individuals, few studies have examined
the association betweenmuscle size and OA. This study examined whether
differences exist between the cross-sectional area (CSA) of individual hip
muscles in people with and without hip OA, and whether muscle CSA was
related to hip cartilage volume.
Methods: Ninety ﬁve people with no clinical hip OA and 19 people with
clinical hip OA were recruited. Magnetic resonance imaging was used to
measure muscle CSA of hip external rotators and ﬂexors, as well as femoral
head cartilage volume.
Results: After adjusting for age, gender and body mass index, the CSA of all
hip external rotators were signiﬁcantly larger in healthy compared with
OA subjects (p  0.04). Of the hip ﬂexors, only the CSA of iliopsoas was
signiﬁcantly larger in healthy subjects compared with OA subjects (p <
0.01). Increased CSA of iliopsoas was related to increased femoral cartilage
volume in both people with and without OA (p  0.02).Increased CSA of
Gamellus was related to femoral head cartilage volume in healthy people
(p ¼ 0.02) with a similar relationship in those with OA (p ¼ 0.09). (Results
shown in table below)
Conclusion: The CSA of the external rotator musculature measured at the
hip, as well as the iliopsoas muscle, were smaller in people with hip OA.
This suggests that the CSA of short, force-producingmuscles are reduced in
people with OA. We also demonstrated that the interaction for the asso-
ciation between iliopsoas and femoral head cartilage volume was consis-
tent in both people with and without hip OA, suggesting that maintenance
of iliopsoas CSA helps protect hip cartilage from degenerative change,
irrespective of the disease status.
